This protocol describes the preparation of mouse embryos for ultramicroscopy (UM), a powerful imaging technique that achieves precise and accurate three-dimensional (3D) reconstructions of intact macroscopic specimens with micrometer resolution. In UM, a specimen in the size range of 1-15 mm is illuminated perpendicular to the observation pathway by two thin counterpropagating sheets of laser light. In combination with fluorescein isothiocyanate (FITC) immunostaining, UM allows visualization of somatic motor and sensorial nerve fibers in whole mouse embryos. Even the fine branches of the sensomotoric fibers can be visualized over a distance of up to several millimeters. In this protocol, mouse embryos are fixed and immunostained in preparation for UM. Because UM requires the excitation light sheet to travel throughout the entire horizontal width of the specimen, specimens usually have to be rendered transparent before microscope inspection. Here, the embryos are dehydrated in ethanol and then cleared in a solution of benzyl alcohol and benzyl benzoate. 
METHOD Fixation and Immunostaining

Fix embryos overnight in DENT's fix.
2. Bleach the embryos overnight in one part 30% H 2 O 2 and two parts DENT's fix.
3. Wash the embryos three times in TBS for 30 min.
4. Incubate them for 2 d at room temperature in the primary antibody solution (e.g., monoclonal
anti-neurofilament 160 clone NN18 diluted 1:200 in blocking serum). 5. Wash the embryos three times for 1 h in TBS.
6. Incubate them for 2 d at room temperature in the secondary antibody solution (e.g., goat antimouse conjugated to Alexa488 diluted 1:200 in blocking serum). 7. Wash the embryos at least five times in TBS (1 h each).
Dehydration and Clearing
Perform the steps at room temperature. Slowly agitate the vials containing the specimens during each incubation step.
8. Dehydrate immunostained and fixed embryos in an ascending ethanol series (E12.5 embryos:
50%, 70%, 80%, 96%, 3× 100%, 1 h each, last step overnight). For older embryos, the incubation times may have to be prolonged. 9. Transfer the embryos into BABB and incubate them for at least 2 d.
RELATED INFORMATION
See Becker et al. (2008) and Ultramicroscopy: Light-Sheet-Based Microscopy for Imaging Centimeter-Sized Objects with Micrometer Resolution (Becker et al. 2013 
